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DETAILED ACTION 

Response to Arguments 

1 . Applicant's arguments with respect to claims (1 , 11, 17) have been considered 
but are moot in view of the new ground(s) of rejection. 

Response to Remarks 

Applicant asserts that "Hoffman neither discloses nor suggests the use of a 
preliminary symbol, which is converted to polar coordinates, to determine the nominal 
radius, wherein the determined nominal radius and an angle component define polar 
coordinates of an auxiliary symbol. A fair and proper reading of Hoffman indicates that 
this prior art reference neither discloses nor suggests use of both (i) a preliminary 
symbol and (ii) an auxiliary symbol". 

The examiner respectfully disagrees. The reference of Hoffman does teach a 
preliminary symbol (or received signal), which is converted to polar coordinates, to 
determine the nominal radius, wherein the determined nominal radius and an angle 
component define polar coordinates of an auxiliary symbol. (See col. 7, line 67 - col. 8, 
line 7) 

Applicant finally asserts that "Hoffman is incapable of even suggesting to a 
skilled person at the time of the invention "adjusting at least one decision-feedback 
controller of a demodulator in response to the auxiliary symbol. ". 

The examiner respectfully disagrees. The reference of Hoffman does suggest 
adjusting at least one decision-feedback controller of a demodulator in response to the 
auxiliary symbol. (See fig. 1 & col. 8, lines 16-20. Furthermore, adjustments are 
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provided based on the decision previously made") 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

4. Claims (1-2, 4-13, 16-20) are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Hoffman. (US Patent 4,843,616) 

Re claim 1, Hoffman discloses a method of generating an auxiliary symbol when 
a digital signal locked to a quadrature signal pair is received, the method comprising: 
determining nominal radii and range limits according to predetermined positions of the 
digital signal in a plane determined by the quadrature signal pair (See fig. 2 & col. 7, 
lines 36-46); determining a preliminary symbol from the digital signal by sampling the 
digital signal as controlled by a symbol sampling clock (See fig. 2: R & col. 6, lines 56- 
58 & col. 7, line 67 - col. 8, line 7); determining polar coordinates of the preliminary 
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symbol (See fig. 2: R & col. 6, lines 56-58 & col. 7, line 67 - col. 8, line 7); determining a 
nominal radius from the polar coordinates of the preliminary symbol according to the 
range limits (See fig. 2, col. 6, lines 44-63 & col. 7, lines 48-54). 

But the reference of Hoffman fails to explicitly teach where the determined 
nominal radius and an angle component define polar coordinates of the auxiliary symbol 
in the plane of the quadrature signal pair. 

However, the reference of Hoffman does suggest (See col. 7, line 67 - col. 8, line 
8) where the determined nominal radius ("R6 - 7.343" It is determined that this is the 
closes radius to the received symbol) and an angle (a = 45 if one takes into 
consideration the real angle of the received signal or a = 59.45 if one takes into the 
account that the auxiliary symbol has the same angle as the received symbol) 
component define polar coordinates of the auxiliary symbol in the plane of the 
quadrature signal pair. 

Therefore, it would have been obvious to one of ordinary skills in the art to 
incorporate this feature into the system of Hoffman, in the manner as claimed, for the 
benefit of detecting the most probable region. 

The reference of Hoffman discloses the limitations as claimed above, except he 
fails to explicitly teach adjusting at least one decision-feedback controller of a 
demodulator in response to the auxiliary symbol. 

However, the reference of Hoffman does suggest (See fig. 1 & col. 8, lines 15- 
20) the teaching of adjusting at least one decision-feedback controller of a demodulator 
in response to the auxiliary symbol, ("based on this decision a feedback is transmitted in 
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order to provide adjustments in the receiver") 

Therefore, it would have been obvious to one of ordinary skills in the art to 
incorporate this feature into the system of Hoffman, in the manner as claimed, for the 
benefit of providing compensation in the receiver. 

Re claim 2, the reference of Hoffman fails to explicitly teach converting the polar 
coordinates of the auxiliary symbol into a Cartesian coordinate system determined by 
the quadrature signal pair. 

The reference of Hoffman does suggest (See col. 7, line 67 - col. 8, line 8) 
determining the closes radius and angle from the received symbol by using two 
thresholds. Furthermore, one skilled in the art would know that converting from 
cartesian to polar, and vice versa, is notoriously well known in the art. 

Therefore, it would have been obvious to one of ordinary skills in the art to 
incorporate this feature into the system of Hoffman, in the manner as claimed, for the 
benefit of detecting the most probable region. 

Re claim 4, the reference of Hoffman fails to explicitly teach that where the step 
of determining a nominal radius from the polar coordinates determines the nominal 
radius from a radius component of the preliminary symbol. 

However, the reference of Hoffman does suggest (See col. 7, line 67 - col. 8, line 
8) where the step of determining a nominal radius from the polar coordinates 
determines the nominal radius from a radius component of the preliminary symbol. 
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Therefore, it would have been obvious to one of ordinary skills in the art to 
incorporate this feature into the system of Hoffman, in the manner as claimed, for the 
benefit of detecting the most probable region. 

Re claim 5, the reference of Hoffman fails to explicitly teach that the step of 
determining quadrature components of the auxiliary symbol from the determined 
nominal radius and the angle component. 

However, the reference of Hoffman does suggest (See col. 7, line 67 - col. 8, line 
8) the step of determining quadrature components of the auxiliary symbol from the 
determined nominal radius and the angle component. One skilled in the art would know 
that each of these points lie in the IQ plane. Furthermore, the examiner does not see 
the advantage of generating an auxiliary symbol in order to decide which of the symbols 
(points in the constellation) was transmitted. 

Therefore, it would have been obvious to one of ordinary skills in the art to 
incorporate this feature into the system of Hoffman, in the manner as claimed, for the 
benefit of detecting the most probable region. 

Re claim 6, Hoffman further discloses that wherein the determined nominal radii 
comprise radii on which predetermined symbols of the alphabet lie in the plane 
determined by the quadrature signal pair. (See fig. 2 & col. 7, lines 36-46) 



Re claim 7, Hoffman further discloses that, where at least one of the range limits 
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is defined by a radius limit. (See fig. 2 & col. 7, lines 36-46) 

Re claim 8, Hoffman further discloses that where at least one of the radius limits 
lies between adjacent ones of the nominal radii. (See fig. 2 & col. 7, lines 36-46) 

Re claim 9, Hoffman further discloses that where the step of determining nominal 
radii and range limits determines the range limits by defining limit radii that may 
comprise radii of a predetermined modulation standard. (See fig. 2 & col. 7, lines 36-46) 

Re claim 1 0, Hoffman further discloses that where adjacent ones of the limit radii 
define an annulus that includes at least one of the nominal radii. (See fig. 2 & col. 7, 
lines 36-46) 

Re claim 1 1 , Hoffman further discloses a circuit for generating an auxiliary 
symbol from a preliminary symbol in a device for receiving a digital signal locked to a 
quadrature signal pair, comprising: a resolver that converts Cartesian quadrature signal 
components of the preliminary symbol into polar coordinates (See col. 5, line 60 - col. 
6, line 1 1 ); and a radius decision stage that determines from the polar coordinates of the 
preliminary symbol the most probable nominal radius. (See col. 6, lines 24-68) 

But the reference of Hoffman fails to explicitly teach that where the most 
probable nominal radius and an angle component of the preliminary symbol defines 
polar coordinates of the auxiliary symbol. 
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However, the reference of Hoffman does suggest (See col. 7, line 67 - col. 8, line 
8) that where the most probable nominal radius ("R6 - 7.071" It is determined that this is 
the closes radius to the received symbol) and an angle component of the preliminary 
symbol defines polar coordinates of the auxiliary symbol, (a = 45 if one takes into 
consideration the real angle of the received signal or a = 59.45 if one takes into the 
account that the auxiliary symbol has the same angle as the received symbol) 

Therefore, it would have been obvious to one of ordinary skills in the art to 
incorporate this feature into the system of Hoffman, in the manner as claimed, for the 
benefit of detecting the most probable region. 

The reference of Hoffman discloses the limitations as claimed above, except he 
fails to explicitly teach a control unit that adjusts at least one decision-feedback 
controller of a demodulator in response to the auxiliary symbol. 

However, the reference of Hoffman does suggest (See fig. 1 & col. 8, lines 15- 
20) the teaching of a control unit that adjusts at least one decision-feedback controller of 
a demodulator in response to the auxiliary symbol, ("based on this decision a feedback 
is transmitted in order to provide adjustments in the receiver") 

Therefore, it would have been obvious to one of ordinary skills in the art to 
incorporate this feature into the system of Hoffman, in the manner as claimed, for the 
benefit of providing compensation in the receiver. 

Re claim 12, the reference of Hoffman fails to disclose a second resolver that 
converts the polar coordinates of the auxiliary symbol to Cartesian coordinates in a 
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plane determined by the quadrature signal pair. 

However, the reference of Hoffman does suggest (See col. 7, line 67 - col. 8, line 
8) determining the closes radius and angle from the received symbol by using two 
thresholds. Furthermore, one skilled in the art would know that converting from 
cartesian to polar, and vice versa, is notoriously well known in the art. 

Therefore, it would have been obvious to one of ordinary skills in the art to 
incorporate this feature into the system of Hoffman, in the manner as claimed, for the 
benefit of detecting the most probable region. 

Re claim 13, the reference of Hoffman fails to disclose that where at least one 
decision-feedback controller in the device utilizes the auxiliary symbol for control 
thereof. 

However, the reference of Hoffman does teach using the phase difference of the 
actual and desired, as a control value, to control a voltage controlled oscillator. (See 
col. 8, lines 16-20) 

Therefore, it would have been obvious to one of ordinary skills in the art to 
incorporate this feature into the system of Hoffman, in the manner as claimed, for the 
benefit of providing compensation at the receiver. 

Re claim 16, the reference of Hoffman fails to disclose that where the device 
comprises a demodulator that is provided with the digital signal and determines and 
provides the decision symbols in response thereto. 
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However, the reference of Hoffman does teach a demodulator that is provided 
with the digital signal and determines and provides the decision symbols in response 
thereto. (See col. 1, lines 6-35) 

Therefore, it would have been obvious to one of ordinary skills in the art to 
incorporate this feature into the system of Hoffman, in the manner as claimed, for the 
benefit of estimating the transmitted symbol. 

Re claim 17, Hoffman discloses a method for adjusting at least one decision- 
feedback controller within a demodulator using an auxiliary symbol in place of a 
decision symbol, the method comprising: receiving a digital signal locked to a 
quadrature signal pair (See fig. 2 & col. 7, line 66 - col. 8, line 5); determining nominal 
radii and range limits according to predetermined positions of the digital signal in a 
plane determined by the quadrature signal pair (See col. 7, lines 36-46); determining a 
preliminary symbol from the digital signal. (See col. 7, line 66 - col. 8, line 5) 

But the reference of Hoffman fails to disclose determining the auxiliary symbol 
from the preliminary symbol; and adjusting the at least one decision-feedback controller 
in dependence on the auxiliary symbol. 

However, the reference of Hoffman does suggest (See col. 7, line 67 - col. 8, line 
8) determining the auxiliary symbol from the preliminary symbol ("R6 - 7.071" It is 
determined that this is the closes radius to the received symbol, a = 45 if one takes into 
consideration the real angle of the received signal or a = 59.45 if one takes into the 
account that the auxiliary symbol has the same angle as the received symbol.); and 
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adjusting the at least one decision-feedback controller in dependence on the preliminary 
symbol. (See fig.1 & col. 8, lines 16-20) 

Therefore, it would have been obvious to one of ordinary skills in the art to 
incorporate this feature into the system of Hoffman, in the manner as claimed, for the 
benefit of detecting the most probable region and providing compensation. 

Re claim 18, Hoffman further discloses that where the step of determining the 
auxiliary symbol from the preliminary symbol comprises the steps of: determining polar 
coordinates of the preliminary symbol (See fig. 2 & col. 7, line 67 - col. 8, line 8); 
determining a nominal radius from the polar coordinates of the preliminary symbol in 
accordance with the range limits, the determined nominal radius comprising one of the 
nominal radii. (See fig. 2 & col. 7, line 67 - col. 8, line 8) 

But the reference of Hoffman fails to disclose determining the auxiliary symbol in 
terms of polar coordinates thereof, the polar coordinates of the determined auxiliary 
symbol comprising the determined nominal radius and an angle component of the 
preliminary symbol. 

However, the reference of Hoffman does suggest (See col. 7, line 67 - col. 8, line 
8) determining the auxiliary symbol in terms of polar coordinates thereof, the polar 
coordinates of the determined auxiliary symbol comprising the determined nominal 
radius and an angle component of the preliminary symbol. ("R6 - 7.071" It is determined 
that this is the closes radius to the received symbol, a = 45 if one takes into 
consideration the real angle of the received signal or a = 59.45 if one takes into the 
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account that the auxiliary symbol has the same angle as the received symbol.) 

Therefore, it would have been obvious to one of ordinary skills in the art to 
incorporate this feature into the system of Hoffman, in the manner as claimed, for the 
benefit of detecting the most probable region. 

Re claim 19, the reference of Hoffman fails to disclose that where after the step 
of determining the auxiliary symbol in terms of polar coordinates thereof, the method 
further comprises the step of determining quadrature components of the auxiliary 
symbol from the determined nominal radius and the angle component. 

However, the reference of Hoffman does suggest (See col. 7, line 67 - col. 8, line 
8) where after the step of determining the auxiliary symbol in terms of polar coordinates 
thereof, the method further comprises the step of determining quadrature components 
of the auxiliary symbol from the determined nominal radius and the angle component. 
One skilled in the art would know that each of these points lie in the IQ plane. 

Therefore, it would have been obvious to one of ordinary skills in the art to 
incorporate this feature into the system of Hoffman, in the manner as claimed, for the 
benefit of detecting the most probable region. 

Re claim 20, Hoffman further discloses that where the determined nominal radii 
comprise radii in which predetermined symbols of the alphabet lie in the plane 
determined by the quadrature signal pair. (See fig. 2 & col. 7, lines 36-46) 
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5. Claim 14 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Hoffman (US Patent 4,843,616), as applied to claims 1, and further in view of Ahn. 
(US Publication 2001/0017897 A1) 

Re claim 14, Hoffman further discloses a circuit for generating an auxiliary 
symbol from a preliminary symbol in a device for receiving a digital signal locked to a 
quadrature signal pair, comprising: a resolver that converts Cartesian quadrature signal 
components of the preliminary symbol into polar coordinates (See col. 5, line 60 - col. 

6, line 1 1 ); and a radius decision stage that determines from the polar coordinates of the 
preliminary symbol the most probable nominal radius. (See col. 6, lines 24-68) 

But the reference of Hoffman fails to explicitly teach that where the most 
probable nominal radius and an angle component of the preliminary symbol defines 
polar coordinates of the auxiliary symbol. 

However, the reference of Hoffman does suggest (See col. 7, line 67 - col. 8, line 
8) that where the most probable nominal radius ("R6 - 7.071" It is determined that this is 
the closes radius to the received symbol) and an angle component of the preliminary 
symbol defines polar coordinates of the auxiliary symbol, (a = 45 if one takes into 
consideration the real angle of the received signal or a = 59.45 if one takes into the 
account that the auxiliary symbol has the same angle as the received symbol) 

Therefore, it would have been obvious to one of ordinary skills in the art to 
incorporate this feature into the system of Hoffman, in the manner as claimed, for the 
benefit of detecting the most probable region. 

The reference of Hoffman discloses the limitations as claimed above, except he 
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fails to explicitly teach a control unit that adjusts at least one decision-feedback 
controller of a demodulator in response to the auxiliary symbol. 

However, the reference of Hoffman does suggest (See fig. 1 & col. 8, lines 15- 
20) the teaching of a control unit that adjusts at least one decision-feedback controller of 
a demodulator in response to the auxiliary symbol, ("based on this decision a feedback 
is transmitted in order to provide adjustments in the receiver") 

Therefore, it would have been obvious to one of ordinary skills in the art to 
incorporate this feature into the system of Hoffman, in the manner as claimed, for the 
benefit of providing compensation in the receiver. 

The reference of Hoffman further discloses the limitations as claimed above, 
except he fails to explicitly teach a multiplexer that selectively provides the auxiliary 
symbol to the at least one decision-feedback controller for control thereof. 

However, Ahn does. (See figs. 4-6 & If 46) Ahn suggests the teaching of a a 
multiplexer that selectively provides the auxiliary symbol to the at least one decision- 
feedback controller for control thereof, ("selector 606 selects a weighted phase error as 
a feedback in the receiver") 

Therefore, taking the combined teachings of Hoffman and Ahn as a whole , it 
would have been obvious to one of ordinary skills in the art to incorporate this feature 
into the system of Hoffman, in the manner as claimed and as taught by Ahn, for the 
benefit of selecting the proper feedback signal. 



Application/Control Number: 10/532,554 Page 15 

Art Unit: 2611 

Claim 3 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Hoffman. (US Patent 4,843,616), as applied to claim 1 above, and further in view of 
Applicant Admitted Prior Art. (hereinafter Prior Art) 

Re claim 3, the reference of Hoffman fails to disclose that where the digital signal 
comprises a digitized signal and where the method further comprises the step of 
temporally interpolating the digitized signal as a function of a respective instant of the 
symbol sampling clock when a digitization clock and the symbol sampling clock are 
independent of each other. 

However, Prior art does. (See page 20 in the specifications or paragraph 5 in the 
publication) Prior art discloses that where the digital signal comprises a digitized signal 
and where the method further comprises the step of temporally interpolating the 
digitized signal as a function of a respective instant of the symbol sampling clock when 
a digitization clock and the symbol sampling clock are independent of each other, 
("temporal interpolation") 

Therefore, taking the combined teachings of Hoffman and Prior art as a whole , it 
would have been obvious to one of ordinary skills in the art to incorporate this feature 
into the system of Hoffman, in the manner as claimed and as taught by Prior art, for the 
benefit of optimizing the QAM receiver. 
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Allowable Subject Matter 

6. Claim 15 is objected to as being dependent upon a rejected base claim, but 
would be allowable if rewritten in independent form including all of the limitations of the 
base claim and any intervening claims. 

Conclusion 

7. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

• Lin et al. (US Publication 2003/0058967 A1 ) Lin discloses using a multiplexer as 
a means to provide compensation at the receiver. 

Contact 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to LEON FLORES whose telephone number is (571)270- 
1201 . The examiner can normally be reached on Mon-Fri 7-5pm Alternate Fridays off. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, David Payne can be reached on 571-272-3024. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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